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(54) METHOD FOR PRODUCING POLYIMIDE POLYMER, COMPOSITION FOR POLYIMIDE- 
BASED INSULATION FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for producing a polyimide polymer by which 
the rise in the viscosity of the polymer liquid is controlled to prevent the polymer liquid from 
winding around a stirrer on the production of the polyimidosiloxane and which does not need a 
special operation for lowering the viscosity during the process. 

SOLUTION: This method for producing the polyimide copolymer, characterized by carrying out 
the copolymerization of (a) a tetracarboxylic acid component capable of giving the heat- 
resistant polyimide with a diamine component comprising (b) a diaminopolysiloxane, (c) an 
aromatic diamine having a polar group, and, if necessary, (d)'an aromatic diamine having plural 
benzene rings in an organic solvent under the flow of humidified nitrogen in a reaction vessel 
equipped with a stirrer. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (a) The manufacturing method of the polyimide polymer characterized by performing a 
polymerization with the diamine component which turns into a tetracarboxylic acid component 
which can give heat-resistant polyimide from the aromatic series diamine which has the benzene 
ring of (d) plurality by the aromatic series diamine which has (b) diamino polysiloxane and the (c) 
polar group, and the case to the bottom of circulation of humidification nitrogen among an 
organic solvent using the reaction vessel equipped with the agitator. 

[Claim 2] The manufacturing method of the polyimide polymer according to claim 1 with which a 
diamine component consists of aromatic series diamine [ which has the benzene ring of aromatic 
series diamine / which has the (c) polar group (b) diamino polysiloxane 45 - 90 mol% / 0.5 - 40 
mol %, and (d) plurality ] 0 - 50-mol %. 

[Claim 3] (b) A diamino polysiloxane is a general formula (1). 
H2N-R1 -[Si(R2)2-0-]n1 -Si(R2)2-R1 -NH2 (1 ) 

(However, R1 in a formula shows a divalent hydrocarbon group or a divalent phenyl group, R2 
shows the alkyl group or phenyl group of carbon numbers 1-3 independently, and n1 shows the 
integer of 3-30.) The manufacturing method of the polyimide polymer according to claim 1 which 
is what is shown. 

[Claim 4] (c) The aromatic series diamine which has a polar group is a general formula (2). 
H2N-Bz(r1 )n2Y[XBz(r1 )n2]n3-NH2 (2) 

( — however, Bz in a formula — the benzene ring — being shown — X and Y — independent — 
direct coupling, and CH2, C (CH3)2, C (CF3)2, O f Bz or S02 — being shown — r1 — COOH or 
OH — being shown — n2 — 1 or 2 — desirable — 1 — it is — n3 — 0, 1 , or 2 — it is 1 
preferably.) — manufacturing method of the polyimide polymer according to claim 1 which is 
what is shown. 

[Claim 5] (d) The aromatic series diamine which has two or more benzene rings is a general 
formula (3). 

H2N-[BzX]n4Y[XBzJn4-NH2 (3) 

(However, Bz in a formula shows the benzene ring, X and Y show independently direct coupling, 
and Bz, CH2, C (CH3)2, O or S02, and n4 is 1 or ** 2.) The manufacturing method of the 
polyimide polymer according to claim 1 which is what is shown.. 

[Claim 6] The manufacturing method of the polyimide polymer according to claim 1 with which a 
polymerization is performed at the temperature of 1 00 degrees C or more. 
[Claim 7] (**) obtained according to a manufacturing method according to claim 1 to 6 — the 
polyimide polymer 100 weight section and (**) — isocyanate and/or an epoxy resin 1 - the 100 
weight sections, and the constituent for polyimide system insulator layers that consists of the 2 
- 40 weight section and (Ha) an organic solvent especially. 

[Claim 8] Furthermore, a detailed filler, a color pigment, the constituent for polyimide system 
insulator layers according to claim 8 that hangs down and contains at least one sort of an 
inhibitor, a leveling agent, an adhesion amelioration agent, and a defoaming agent. 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the constituent for polyimide system insulator 
layers which uses as an indispensable component the polyimide polymer obtained by the 
manufacturing method of a polyimide polymer, and it. Without bringing about a molecular weight 
fall according to this invention, it becomes possible to press down a viscosity rise of 
polymerization liquid and to manufacture a polyimide polymer, and it can prevent that 
polymerization liquid coils around an agitator (especially stirring shaft) during a polymerization 
reaction, and the special actuation for reducing viscosity into a polymerization reaction process 
is not needed. Moreover, the constituent for polyimide system insulator layers of this invention 
has storage stability and good printing nature, and its physical properties of the hardening film 
are good. 
[0002] 

[Description of the Prior Art] Using aromatic polyimide, an epoxy resin, etc. as a protective coat 
of electric insulation conventionally is known in the application of insulator layers, such as an 
insulator layer to a solid-state component, a semiconductor integrated circuit, and a flexible 
patchboard. Since the epoxy resin had plating-proof nature and good adhesion with a substrate, 
it was used for the epoxy dam etc., but on the other hand, when it was used as the above- 
mentioned insulator layer, there was a problem that the insulator layer formed of heat curing was 
upright, flexibility was small, and it was inferior to flexibility. 

[0003] Moreover, generally, since it was hard to dissolve in an organic solvent, aromatic 
polyimide needed to be used as a solution of the precursor (aromatic series polyamic acid) of 
aromatic polyimide, needed to form the spreading film, needed to form the protective coat of 
aromatic polyimide by subsequently carrying out long duration heat-treatment of desiccation and 
the imide-izing at an elevated temperature, and had the problem that the electrical and electric 
equipment or the electronic member itself which should be protected heat-deteriorated. 
[0004] On the other hand, a polymerization and the imide-ized aromatic polyimide were known by 
the organic solvent in the organic polar solvent in the biphenyl tetracarboxylic acid component 
and the diamine compound as the aromatic polyimide of fusibility was indicated at JP,57- 
41 491, B, but since the polyimide did not have enough adhesion (adhesive property) with a silicon 
wafer, a glass plate, a flexible substrate, etc., it needed to process the substrate etc. with the 
adhesion accelerator beforehand. 

[0005] For this reason, a polyimide siloxane is proposed by the organic solvent as polyimide of 
fusibility, and it is known that the insulating polyimide siloxane constituent which uses this 
polyimide siloxane, isocyanate, and/or an epoxy resin as an indispensable component has thermal 
resistance, electric insulation, and adhesion with a substrate. Since it has a good film property, 
for example, thermal resistance, adhesion, pewter flux nature, and tinning-proof acidity or 
alkalinity by using together with isocyanate and/or an epoxy resin, especially the polyimide 
siloxane obtained using the aromatic series diamine which has polar groups, such as a -carboxyl 
group and hydroxyl, is beginning to be used recently. 

[0006] However, conventionally, by the well-known manufacture approach of a polyimide 
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siloxane, polymerization liquid viscosity rose during the polymerization, it got twisted around a 
stirring rod, and there was a problem that continuation of a polymerization became difficult. For 
this reason, it was necessary to reduce polymerization liquid viscosity in the middle of a process, 
for example, stirring was stopped under heating, viscosity-down processes, such as waiting for a 
viscosity down for about several hours, were adopted, and polymerization actuation had taken 
long duration, if the process for this viscosity down is skipped and a polymerization is continued 
on the other hand — polymerization liquid — a stirring rod — getting twisted — going up — just 
— being alike — the dangerous condition of even a dephlegmator reaching and making an 
abandonment system blockading may be brought about 
[0007] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is offering the 
constituent for polyimide system insulator layers which used the manufacturing method of the 
polyimide polymer which improves the problem of a viscosity rise of the polymerization liquid in 
the manufacturing method of the polyimide siloxane which uses the aromatic series diamine 
which has the aforementioned polar group, and manufactures a polyimide siloxane with safely and 
sufficient productivity, and the polyimide polymer obtained according to that manufacturing 
method. 
[0008] 

[Means for Solving the Problem] That is, this invention relates to the manufacturing method of 
the polyimide polymer characterized by performing a polymerization with the diamine component 
which turns into a tetracarboxylic acid component which can give (a) thermal-resistance 
polyimide from the aromatic series diamine which has the benzene ring of (d) plurality by the 
aromatic series diamine which has (b) diamino polysiloxane and the (c) polar group, and the case 
to the bottom of circulation of humidification nitrogen among an organic solvent using the 
reaction vessel equipped with the agitator. 

[0009] moreover, (**) from which this invention is obtained according to the aforementioned 
manufacturing method — the polyimide polymer 100 weight section and (**) — it is related with 
isocyanate and/or an epoxy resin 1 - the 100 weight sections, and the constituent for polyimide 
system insulator layers that consists of the 2-40 weight section and (Ha) an organic solvent 
especially. 
[0010] 

[Embodiment of the Invention] The gestalt of operation of this invention is shown below. 

1) The manufacturing method of the aforementioned polyimide polymer with which a diamine 
component consists of aromatic series diamine [ which has the benzene ring of aromatic series 
diamine / which has the (c) polar group (b) diamino polysiloxane 45 - 90 mol% / 0.5 - 40 mol %, 
and (d) plurality ] 0 - 50-mol %. 

2) (b) diamino polysiloxane is a general formula (1). 
H2N-R1 -[Si(R2)2-0-]n1 -Si(R2)2-R1 -NH2 (1 ) 

( — however, R1 in a formula shows a divalent hydrocarbon group or a divalent phenyl group, R2 
shows the alkyl group or phenyl group of carbon numbers 1-3 independently, and n1 shows the 
integer of 3-30.) — manufacturing method of the aforementioned polyimide polymer which is 
what is shown. 

[001 1] 3) The aromatic series diamine which has the (c) polar group is a general formula (2). 
H2N-Bz(r1 )n2Y[XBz(r1 )n2]n3-NH2 (2) 

( — however, Bz in a formula — the benzene ring — being shown — X and Y — independent — 
direct coupling, and CH2, C (CH3)2, C (CF3)2, O, Bz or S02 — being shown — r1 — COOH or 
OH — being shown — n2 — 1 or 2 — desirable — 1 — it is — n3 — 0, 1 , or 2 — it is 1 
preferably.) — manufacturing method of the aforementioned polyimide polymer which is what is 
shown. 

[0012] 4) (d) The aromatic series diamine which has two or more benzene rings is a general 
formula (3). 

H2N-[BzX]n4Y[XBz]n4-NH2 (3) 

(However, Bz in a formula shows the benzene ring, X and Y show independently direct coupling, 
and Bz, CH2, C (CH3)2, O or S02, and n4 is 1 or ** 2.) The manufacturing method of the 
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aforementioned polyimide polymer which is what is shown. 

[0013] 5) The manufacturing method of the aforementioned polyimide polymer with which a 
polymerization is performed at the high temperature of 100 degrees C or more. 
6) Furthermore, a detailed inorganic filler, a coloring agent, a pigment, the aforementioned 
constituent for polyimide system insulator layers that hangs down and contains at least one sort 
of an inhibitor, a leveling agent, an adhesion amelioration agent, and a defoaming agent. 
[0014] The tetracarboxylic acid component which can give (a) thermal-resistance polyimide 
suitably in this invention, (b) the diamine component of the aromatic series diamine which has 
the benzene ring of aromatic series diamine [ which has the (c) polar group ] 0.5 - 40-mol %, and 
(d) plurality which consists of 0 - 50-mol % at least one sort diamino polysiloxane 45 - 90-mol% 
The process which is made to carry out a polymerization to the bottom of circulation of the 
inside of an organic solvent and humidification nitrogen using the reaction vessel equipped with 
the agitator, uses as polyamic acid, imide-izes further or is used as polyamic acid can be 
skipped, it can imide-ize at an elevated temperature comparatively in one step, and a polyimide 
polymer can be manufactured. Any of mixing after random, a block, or two or more sorts of gay 
reactions (it is a recombination reaction further by the case) may perform the polymerization 
reaction of the tetracarboxylic acid component and diamine which can give the aforementioned 
(a) thermal-resistance polyimide. The polyimide polymer which is the aforementioned polyimide 
siloxane can also be used as it is, without isolating from a solution. 

[0015] As for the aforementioned diamine component, it is desirable that the percentage of an 
aromatic series diamine component that the rate of an aromatic series diamine component that 
the rate of (b) diamino polysiloxane component has the (c) polar group 45 - 90-mol% has the 
benzene ring of 0.5 - 40-mol % and (d) plurality is 0 - 50-mol %. When, or there is too few one of 
components and they separates from these range, the radius of curvature of a protective coat 
becomes small, flexibility falls, adhesion or thermal resistance falls, or there is an inclination for 
moisture resistance to fall. [ too ] 

[0016] As a tetracarboxylic acid component which can give the aforementioned (a) thermal- 
resistance polyimide - biphenyl tetracarboxylic dianhydride, 2, 2\ and 3, 3', 4, and 4 '3, 3- 
biphenyl tetracarboxylic dianhydride, 2, 3, 3\ - biphenyl tetracarboxylic dianhydride, 3, 3', and 4 
'4, 4-benzophenone tetracarboxylic dianhydride, Bis(3, 4-dicarboxy phenyl) ether 2 anhydride, 
pyromellitic acid 2 anhydride, 2, 3, 6, 7-naphthalene tetracarboxylic dianhydride, 1 , 2 and 5, 6- 
naphthalene tetracarboxylic dianhydride, 1, 2, 4, 5-naphthalene tetracarboxylic dianhydride, 1, 4 
and 5, 8-naphthalene tetracarboxylic dianhydride, 2 and 2-bis(2, 5-dicarboxy phenyl) propane 2 
anhydride, Aromatic series tetracarboxylic dianhydride, such as 1 and 1-bis(2, 3-dicarboxy 
phenyl) ethane 2 anhydride, 1, and 1-bis(3, 4-dicarboxy phenyl) sulfone 2 anhydride. The 
tetracarboxylic dianhydride of alicycle group systems, such as cyclopentane tetracarboxylic 
dianhydride, cyclohexane tetracarboxylic dianhydride, and methyl cyclohexene tetracarboxylic 
dianhydride, these tetracarboxylic acid, Ha~Fez Tell, etc. are mentioned. 

[0017] The aforementioned tetracarboxylic acid component may use one sort independently, or 
may use it combining two or more sorts. In order to obtain a high-concentration polyimide 
polymer especially, 2, 3, 3', - biphenyl tetracarboxylic dianhydride, 3, 3', and 4 '4, 4'- 
benzophenone tetracarboxylic dianhydride, bis(3 f 4-dicarboxy phenyl) ether 2 anhydride, etc. are 
desirable as a tetracarboxylic acid component also with the high solubility to a solvent, and the 
high thermal resistance of the imide system insulator layer obtained. 

[0018] (b) diamino polysiloxane which is one component of the aforementioned diamine is a 
general formula (1). 

H2N-R1-[Si(R2)2-0-]n1-Si(R2)2-R1-NH2 (1) 

( — however, R1 in a formula shows a divalent hydrocarbon group or a divalent phenyl group, R2 
shows the alkyl group or phenyl group of carbon numbers 1-3 independently, and nl shows the 
integer of 3-30. ) — the compound shown — carbon numbers 2-6 and the thing which are 
especially two or more methylene groups or phenylene groups of carbon numbers 3-5 have the 
preferably desirable inside R1 and R2 of said formula. Moreover, as for 4-30, and it being 
especially 4-20, in said formula, n1 is desirable. When a diamino polysiloxane is mixture, it is 
desirable that n1 of the average calculated from the amino equivalent is within the limits of 3-30. 
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[0019] As an example of the concrete compound of the aforementioned (b) diamino polysiloxane, 
they are alpha and omega-screw (2-aminoethyl). Poly dimethylsiloxane, alpha and omega-screw 
(3-aminopropyl) Poly dimethylsiloxane, alpha, and omega-screw (4-aminophenyl) Poly 
dimethylsiloxane, alpha and omega-screw (4-amino-3-methylphenyl) Poly dimethylsiloxane, 
alpha, and omega-screw (3-aminopropyl) A poly diphenyl siloxane, alpha, and omega-screw (4- 
amino butyl) Poly dimethylsiloxane etc. is mentioned. 

[0020] As aromatic series diamine which has the aforementioned (c) polar group, it is a general 
formula (2). 

H2N-Bz(r1 )n2Y[XBz(r1 )n2]n3-NH2 (2) 

( — however, Bz in a formula — the benzene ring — being shown — X and Y — independent — 
direct coupling, and CH2, C (CH3)2, C (CF3)2, O, Bz or S02 — being shown — r1 — COOH or 
OH — desirable — COOH — being shown — n2 — 1 or 2 — desirable — 1 — it is — n3 — 0, 

1 , or 2 — it is 1 preferably.) — what is shown is mentioned. 

[0021] As an aromatic series diamine compound which has the aforementioned (c) polar group - 
diamino, and diaminophenol compound [, such as 2 and 4-diaminophenol ], 3, and 3 '4, 4 -dihydro 
KISHIBI phenyl, - diamino, and - diamino, and 4 and 4 '3, 3-dihydro KISHIBI phenyl, 4, and 4 '2, 
2'-dihydro KISHIBI phenyl, Hydroxy biphenyl compounds, such as - diamino, 2, 2', and 4 and 4 '5, 
) 5'-tetrahydro KISHIBI phenyl A - diamino, and 3 and 3 '4, 4'-dihydro KISHIJI phenylmethane, A - 
diamino, and 4 and 4 '3, 3-dihydro KISHIJI phenylmethane, A - diamino, and 4 and 4 '2, 2 ? - 
dihydro KISHIJI phenylmethane, A 2 and 2-bis[3-amino and 4-hide ROKISHI phenyl] propane, A 

2 and 2-bis[4-amino and 3-hide ROKISHI phenyl] propane, 2 and 2-bis[3-amino and 4-hide 
ROKISHI phenyl] hexafluoropropane. Hydroxy diphenyl alkane compounds, such as a - diamino, 2, 
2\ and 4 and 4 '5, 5'-tetrahydro KISHIJI phenylmethane - diamino, and 3 and 3 '4, 4-dihydro 
KISHIJI phenyl ether, - diamino, and 4 and 4 *3, 3-dihydro KISHIJI phenyl ether, - diamino, and 4 
and 4 F 2, 2 -dihydro KISHIJI phenyl ether, Hydroxy diphenyl ether compounds, such as - diamino, 

2, 2', and 4 and 4 '5, S'-tetrahydro KISHIJI phenyl ether A - diamino, and 3 and 3 '4, 4'-dihydro 
KISHIJI phenyl sulfone, A - diamino, and 4 and 4 f 3, 3-dihydro KISHIJI phenyl sulfone, A - 
diamino, and 4 and 4 '2, 2'-dihydro KISHIJI phenyl sulfone, Hydroxy diphenylsulfone compounds, 
such as a - diamino, 2, 2', and 4 and 4 '5, S'-tetrahydro KISHIJI phenyl sulfone Bis(hydro 
KISHIFENIKISHI phenyl) alkane compounds, such as a 2 and 2-bis[4-(4-amino, 3-hide ROKISHI 
phenoxy) phenyl] propane Bis(hide ROKISHI phenoxy) biphenyl compounds, such as a 4 and 4'- 
bis(4-amino, 3-hide ROKISHI phenoxy) biphenyl The diamine compound which has OH radicals, 
such as bis(hydro KISHIFENIKISHI phenyl) sulfone compounds, such as a 2 and 2-bis[4-(4- 
amino, 3-hide ROKISHI phenoxy) phenyl] sulfone, can be mentioned. 

j [0022] As an example of the aromatic series diamine which has the aforementioned (c) polar 
group Benzene carboxylic acids, such as 3, 5-diamino benzoic-acid, 2, and 4-diamino benzoic 
acid A - diamino, and - diamino, and 3 and 3 '4, 4'-dicarboxy biphenyl, 4, and 4 *3, 3 ? -dicarboxy 
biphenyl, Carboxy biphenyl compounds, such asa- diamino, 2, 2', and - diamino, and 4 and 4 '2, 
2'-dicarboxy biphenyl, 4, and 4 '5, 5'-tetra-carboxy biphenyl - diamino, and - diamino, and 3 and 

3 '4, 4'-dicarboxy diphenylmethane, 4, and 4 '3, 3 -dicarboxy diphenylmethane, A - diamino, and 4 
and 4 '2, 2' bis[ - dicarboxy diphenylmethane, 2, and 2-] [3-amino, 4, and - carboxyphenyl] 
propane, 2 and 2-bis[4-amino and 3-carboxyphenyl] propane, 2, and 2-bis[3~amino and 4- 
carboxyphenyl] hexafluoropropane, Carboxy diphenyl alkane compounds, such as a - diamino, 2, 
2', and 4 and 4 '5, 5'-tetra-carboxy biphenyl - diamino, and 3 and 3 '4, 4-dicarboxy diphenyl 
ether, - diamino, and 4 and 4 '3, 3-dicarboxy diphenyl ether, - diamino, and 4 and 4 '2, 2'- 
dicarboxy diphenyl ether, Carboxy diphenyl ether compounds, such as - diamino, 2, 2\ and 4 and 

4 '5, 5'-tetra-carboxy diphenyl ether - diamino, and 3 and 3 '4, 4'-dicarboxy diphenylsulfone, - 
diamino, and 4 and 4 '3, 3'-dicarboxy diphenylsulfone, Carboxy diphenylsulfone compounds, such 
as - diamino, 2, 2\ and 4 and 4 f 5, 5'-tetra-carboxy diphenylsulfone BisCcarboxy phenoxyphenyl) 
alkane compounds, such as a 2 and 2-bis[4-(4-amino, 3-carboxy phenoxy) phenyl] propane Bis 
(carboxy phenoxy) biphenyl compounds, such as a 4 and 4'-bis(4-amino, 3-carboxy phenoxy) 
biphenyl The diamine compound which has COOH radicals, such as bis(carboxy phenoxyphenyl) 
sulfone compounds, such as a 2 and 2-bis[4-(4-amino, 3-carboxy phenoxy) phenyl] sulfone, can 
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be mentioned. Especially, in this invention, bis(3-carboxy, 4-aminophenyl) methane (MBAA) can 
be suitably used as aromatic series diamine which has the aforementioned (c) polar group. 
[0023] As aromatic series diamine which has the aforementioned benzene ring of (d) plurality, it 
is a general formula (3). 
H2N-[BzX]n4Y[XBz]n4-NH2 (3) 

(However, Bz in a formula shows the benzene ring, X and Y show independently direct coupling, 
and Bz, CH2, C (CH3)2, O or S02, and n4 is 1 or ** 2.) What is shown is mentioned. 
[0024] As an example of the aromatic series diamine which has the aforementioned benzene ring 
of (d) plurality - diamino diphenyl ether, and 4 and 4 '4, 4 -diamino diphenylmethane, The 
aromatic series diamine which has the two benzene rings, such as 4 and 4'-diaminodiphenyl 
sulfone and ortho tolidine, 1, 4-bis(4-amino phenoxy) benzene, 1 f 3~bis(4-amino phenoxy) 
benzene, The aromatic series diamine which has the three benzene rings, such as 1, 3-bis(3- 
amino phenoxy) benzene, 1 , and 4-bis(4-aminophenyl) benzene, Or the aromatic series diamine 
which has the four benzene rings, such as a bis[4-(4-amino phenoxy) phenyl] sulfone, 2, and 2- 
bis[4-(4-amino phenoxy) phenyl] propane, 1, and 4-bis(4-aminophenyl) biphenyl, is mentioned. 
Especially, in this invention, a 1 and 4-bis(4-aminophenyl) biphenyl (BAPP) can be suitably used 
as aromatic series diamine which has two or more aforementioned benzene rings. 
[0025] In this invention, each component can be obtained by making it react by making it the 
) amount from which a tetracarboxylic acid component serves as the equivalent mostly to the 
diamine whole quantity in the reaction rate of the inside of an organic solvent, and each 
component, and the mole ratio whose tetracarboxylic acid component is [ as opposed to / 
suitably / one mol of diamines ] about 0.95-1.2 mols. Since the viscosity of the constituent for 
polyimide system insulator layers will become small too much and printing nature will fall if the 
rate of said twist of tetracarboxylic dianhydride increases, it is not desirable, moreover — 
although what is called oligomer from the thing of the amount of macromolecules can be used as 
a polyimide siloxane — a logarithm — viscosity (0.5g / 100ml) — 0.05-3 — especially the thing 
of 0.16-3 is desirable. 

[0026] Moreover, when there are more rates of tetracarboxylic dianhydride than [ about ] 1 .05 
and an unreacted anhydrous ring is formed, although you may use it as it is, ring breakage half 
esterification may be carried out by the esterification agent. As for the amount of the alcohols 
used which are esterification agents, it is especially desirable the superfluous 1.1 to 20 time 
equivalent of a JI acid anhydride and that it is the 1.5 to 5 time equivalent. If there are few rates 
of alcohols, it becomes that in which an unreacted anhydrous ring remains and storage stability 
is inferior, and it becomes a poor solvent and solid content concentration falls, and since the 
paint film formation by printing etc. becomes less easy for not much superfluous alcohols, they 
) are not desirable. Moreover, the reactant containing the alcohols which are esterification agents 
may be used as it is, and superfluous alcohols are distilled off under heating or reduced pressure, 
and it can also use them. 

[0027] As an organic solvent in the above-mentioned reaction, nitrogenous solvent, for example, 
N,N-dimethylacetamide, N and N-diethyl acetamide, N.N-dimethylformamide, N, and N-diethyl 
formamide, A N-methyl-2-pyrrolidone. 1,3-dimethyl-2-imidazolidinone, Sulfur-containing atom 
solvents, for example, dimethyl sulfoxide, such as an imidazole and N-methyl caprolactam, 
Diethyl sulfoxide, a dimethyl sulfone, diethyl sulfone, hexa methyl sulfo RUAMIDO, etc., An 
oxygenated solvent, for example, a phenol system solvent, for example, cresol, a phenol, 
Triethylene glycol wood ether (TORIGU lime), ether system solvents G'ig lime), for example, 
diethylene-glycol wood ether, such as a xylenol, tetraglyme, dioxane, a tetrahydrofuran, gamma- 
butyrolactone, etc. can be mentioned. Especially, in this invention, diethylene-glycol wood ether, 
triethylene glycol wood ether, and gamma-butyrolactone can be suitably used as an organic 
solvent. Moreover, it is desirable to add basic compound solvents, such as a N-methy|-2- 
pyrrolidone and an imidazole, at 2 - 1 5% of a rate to these suitable organic solvents. 
[0028] In this invention, it is desirable by heating at 1 30 - 250 degrees C of abbreviation 
especially suitably for about 0.2 to 24 hours, for example, introducing 1 00 degrees C or more of 
humidification nitrogen into the steam on reaction mixture to perform a polymerization reaction 
to the bottom of circulation of humidification nitrogen, carrying out stirring mixing of the mixture 
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of organic solvents which added each aforementioned reaction component to the organic solvent 
using the reaction vessel equipped with the agitator. By performing a polymerization reaction to 
the bottom of circulation of this humidification nitrogen, the viscosity rise by the polar group of 
the aromatic series diamine which has a polar group in polymerization reaction mixture, 
especially the hydrogen bond of COOH radicals can be prevented. Moreover, the polymerization 
reaction mixture by which viscosity was stabilized can be obtained. If a polymerization is 
performed without circulating this humidification nitrogen, during a polymerization, the viscosity 
of polymerization liquid will rise especially at a polymerization anaphase, polymerization liquid will 
get twisted around a stirring shaft according to the wye ZERUBERUGU effectiveness, a 
capacitor will be covered with polymerization liquid, a polymerization system will be blockaded, 
and continuation of a polymerization reaction will become difficult. 

[0029] As the aforementioned humidification nitrogen gas, since the dew-point of industrial use 
nitrogen gas is about -60 degrees C, it is desirable that add a heating steam to nitrogen gas and 
a dew-point uses -10 degrees C or more of things which were made to increase especially the 
moisture content of 0 degrees C or more, and were humidified. This humidification nitrogen gas 
may be introduced, after you may introduce from the early stages of a polymerization reaction or 
a polymerization reaction progresses to some extent. 

[0030] The polyimide siloxane or polymerization reaction mixture which is the polyimide polymer 
which carried out separation acquisition from said polymerization reaction mixture is used for the 
constituent for polyimide system insulator layers of this invention as it is. As opposed to the (b) 
polyimide polymer 100 weight section (b) isocyanate, and/or an epoxy resin 1 - the 100 weight 
sections, desirable — 1-50 weight section — especially — 2-40 weight section and (Ha) an 
organic solvent — mixing — suitable — further — a detailed filler and a color pigment — hang 
down, at least one sort of an inhibitor, a leveling agent, an adhesion amelioration agent, and a 
defoaming agent is made to contain, and it can obtain, especially — — the polyimide 
siloxane 1 00 weight section of organic solvent fusibility — receiving — (**) — isocyanate 
and/or an epoxy resin 2-40 weight sections, and the thing that consists of 2 - 30 weight 
section (Ha) organic solvent 50 - the 200 weight sections, and the (d) detailed filler 20 - the 1 50 
weight sections especially are suitable. And that whose viscosity is 10-600poise is suitable for 
this constituent for polyimide system insulator layers. 

[0031] As long as it is the thing which has an isocyanate radical in 1 molecule, especially the 
thing which it has two or more pieces as isocyanate used in this invention, what kind of thing 
may be used. For example, there is diisocyanate of aliphatic series, an alicycle group, or aromatic 
series etc. as such isocyanate. For example, 1 and 4-tetramethylene dHsocyanate, 1 , 5- 
pentamethylene diisocyanate, 1 ,6-hexamethylene diisocyanate, 2 and 2, 4-trimethyl -To 1 and 6- 
, KISAMECHI range isocyanate, Lysine diisocyanate, 3-isocyanate methyl - 3, 5, and 5-trimethyl 
cyclohexyl isocyanate (isophorone diisocyanate), 1, 3-bis(isocyanate methyl)-cycIohexane, 4, and 
4-dicyclohexylmethane diisocyanate, Tolylene diisocyanate, 4, and 4 -diphenylmethane 
diisocyanate, 1 ,5-naphthalene diisocyanate, tolidine di-isocyanate, xylylene diisocyanate, etc. can 
be mentioned. 

[0032] Furthermore, you may be what is guided from the multiple-valued isocyanate of aliphatic 
series, an alicycle group, or aromatic series, for example, isocyanurate denaturation multiple- 
valued isocyanate, buret denaturation multiple-valued isocyanate, urethane denaturation 
multiple-valued isocyanate, etc. as isocyanate. Moreover, the block multiple-valued isocyanate in 
which the isocyanate used for this invention blocked the ISHISHIANE-TO radical of multiple- 
valued isocyanate by the block agent suitably is used suitably. 

[0033] as the aforementioned blocking agent, there are for example, an alcoholic system, a 
phenol system, an activity methylene system, a mercaptan system, an acid-amide system, an 
acid imide system, an imidazole system, a urea system, an oxime system, an amine system, an 
imide system compound, a pyridine system compound, etc., and independent in these — or you 
may mix and use it Asa concrete blocking agent, as an alcoholic system, a methanol, ethanol, 
As a phenols system, such as propanol, a butanol, 2-ethylhexanol, methyl cellosolve, butyl 
cellosolve, methyl KARUPITO-RU, benzyl alcohol, and a cyclohexanol A phenol, cresol, 
ethylphenol, butylphenol, nonyl phenol, a dinonyl phenol, a styrene-ized phenol, hydroxybenzoic- 
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acid ester, etc. as an activity methylene system Dimethyl malonate, a diethyl malonate, methyl 
acetoacetate, an ethyl acetoacetate, an acetylacetone, etc. as a mercaptan system Butyl 
mercaptan Dodecyl mercaptan etc. as an acid-amide system An acetanilide, the acetic amide, 
epsilon caprolactam, delta-valerolactam, gamma-PUCHIRO lactam, etc. as an acid imide system 
As succinimid, maleic-acid imide, and an imidazole system, as an imidazole, 2-methylimidazole, 
and a urea system A urea, thiourea, an ethylene urea, etc. as an oxime system HORUMU 
aldoxime, aceto aldoxime, the aceto oxime, methylethyl ketoxime, a cyclohexanone oxime, etc. as 
an amine system 2-hydroxypyridine, 2-hydroxyquinoline, etc. are mentioned as pyridine systems, 
such as sodium bisulfite, as bisulfites, such as ethyleneimine and polyethyleneimine, as an imines 
system, such as a diphenylamine, an aniline, and a carbazole. 

[0034] ERASU TRON [BN-04 of especially the ERASU TRON [trade-name BN-P 17 and 4 and a 
4-diphenylmethane-diisocyanate BURROKLHzed object] by Dai-Ichi Kogyo Seiyaku Co., Ltd., 
and the company, BN-08, BN-44, BN-45: Per [ 3 ] urethane denaturation multiple-valued 
isocyanate BURROKLHzed object 1 molecule - 5 organic functions. All can use usable] after 
desiccation isolation etc. suitably in a water emulsion article. 

[0035] moreover, although what kind of thing may be used as an epoxy resin (epoxy compound) 
in this invention as long as it has an epoxy group, especially weight per epoxy equivalent is 100 
to about 1000, and molecular weight is 300 to about 5000 — the epoxy resin of the shape of 
liquefied or a solid-state is desirable. For example, the epoxy resin of the bisphenol A mold or a 
bisphenol female mold, the epoxy resins (oil-ized shell company make: Epicoat 806, Epicoat 825, 
etc.) (oil-ized shell company make: Epicoat 152, Epicoat 154, and Epicoat 180 series, Epicoat 157 
series, Epicoat 1032 series, Ciba-Geigy make : MT0163 etc.) of three or more organic functions, 
etc. can be mentioned. 0.01-10 weight section extent use of the catalyst which promotes 
hardening of epoxy resins, such as imidazole derivatives, such as hydrazides, 2-ethyl, and 4- 
methyl imidazole, may be carried out to the epoxy resin 1 00 weight section with the 
aforementioned epoxy resin. 

[0036] this invention — setting — the amount of isocyanate and/or the epoxy resin used (in 
concomitant use, it is the total quantity) — the polyimide siloxane 100 weight section — 
receiving — the 1-100 weight section — desirable — 2-40 weight section — it is 2 - 30 
weight section especially preferably. Isocyanate and/or the member of everything [ amount / of 
the epoxy resin used ] but said insulator layer which heat-treats the constituent for polyimide 
system insulator layers as it is out of range, and is obtained, especially adhesion with IC closure 
resin fall, or solvent resistance worsens or thermal resistance gets worse. Moreover, the 
dissociation catalyst except the blocking agent of an isocyanate blocking object, for example, 
dibutyl tin JIRAURE-TO etc., may be added. The amount of a dissociation catalyst has desirable 
0-25 weight section extent to the multiple-valued isocyanate blocking object 100 weight 
section. 

[0037] Although the organic solvent used for the aforementioned reaction can be used as an 
organic solvent (Ha) used for the constituent for polyimide system insulator layers in this 
invention Suitably Nitrogenous solvent, for example, N.N-dimethylacetamide, N, and N-diethyl 
acetamide, N.N-dimethylformamide, N, and N-diethyl formamide, a N-methy|-2-pyrrolidone, 1,3- 
dimethyl-2-imidazolidinone, N-methyl caprolactam, etc., A sulfur-containing atom solvent, for 
example, dimethyl sulfoxide, diethyl sulfoxide, A dimethyl sulfone, diethyl sulfone, hexa methyl 
sulfo RUAMIDO, etc., An oxygenated solvent, for example, a phenol system solvent, for example, 
cresol, a phenol. Jig lime system solvents Gig lime), for example, diethylene-glycol wood ether, 
such as a xylenol, Triethylene glycol wood ether (TORIGU lime), tetraglyme, etc. can mention an 
acetone, ethylene glycol, dioxane, a tetrahydrofuran, gamma-butyrolactone, etc. Especially, N- 
methyl-2-pyrrolidone, N, and N-dimethyl sulfoxide, N.N-dimethylformamide, N, and N-diethyl 
formamide, N,N-dimethylacetamide, N, and N-diethyl acetamide, gamma-butyrolactone, 
triethylene glycol wood ether, diethylene-glycol wood ether, etc. can be used suitably. 
[0038] In this invention, it is still more desirable a detailed filler, a color pigment, and to hang 
down and to use at least one sort of an inhibitor, a leveling agent, an adhesion amelioration 
agent, and a defoaming agent, and it is desirable to use together at least two sorts in a detailed 
filler, a color pigment, and a defoaming agent especially. 
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[0039] As the aforementioned detailed filler, although the thing of what kind of magnitude and a 
gestalt may be used, that 0.001-15 micrometers of whose mean particle diameter are 0.005-5 
micrometers especially is desirable. Since a crack occurs or the bending section milks when the 
paint film which will be obtained if this thing out of range is used is crooked, it is not desirable. 
As a detailed filler, detailed organic fillers, such as detailed inorganic fillers, such as Aerosil, talc, 
a mica, and a barium sulfate, and a bridge formation NBR particle, are mentioned, for example. 
[0040] In this invention, the amount of the detailed filler used is the 20 - 150 weight section, 
especially the 40-125 weight section in the detailed filler sum total to the polyimide polymer 
100 weight section suitably. Since there is not much too much amount used, or a crack will 
occur by bending of a paint film if too not much few, or solder thermal resistance and copper foil 
allochroic worsen, the above-mentioned range is required. Moreover, when using it combining at 
least one sort of Aerosil, talc, a mica, or a barium sulfate, it is desirable to the polyimide polymer 
100 weight section 1-50 weight section and to carry out 10-130 weight section use of Aerosil 
for at least one sort of 5 - 40 weight section, talc, a mica, or a barium sulfate to the polyimide 
polymer 100 weight section especially. 

[0041] The need is accepted. Moreover, a copper phthalocyanine blue, Phthalocyanine Green, an 
eye — a man past his prime — green, Diarylide Yellow, and a crystal violet — Titanium oxide, 
carbon black, Naphthalene Black, an azo chelate system, A NZOIMIDAZORON system, the 
Quinacridone system, an isoindolinone system, a pyran SURON system, a jib — a ROM 
ANZANSURON system, an indan SURON system, and an ANSURA pyrimidine system — A flavan 
SURON system, a perylene system, a peri non system, a kino FUTARON system, a thioindigo 
system. Color pigments, such as a dioxazine system, an acrylic defoaming agent, an acrylic vinyl 
ether system defoaming agent, Defoaming agents, such as a fluorine system defoaming agent and 
a silicon system defoaming agent, the leveling agent of acrylic or a silicon system. Various 
additives, such as adhesion grant agents, such as phthalic anhydride, an imidazole system, a 
thiazole system, a triazole system, a silane coupling agent, and an anthraquinone system, can be 
used. 

[0042] The thing by the Kyoeisha chemistry company as the aforementioned acrylic defoaming 
agent (Pori Flo -3, Pori Flo -7), The thing by the Kyoeisha chemistry company as an acrylic vinyl 
ether system defoaming agent (Flo-Wren AC-300, Flo-Wren AC-303, Flo-Wren AC-326F), As a 
silicon system defoaming agent, the Dow Corning thing (the FS antiform F-16, DB-100, DC-2, 
DK-1 032-2, Payne Tad 56 and 54, DK Q 1-1086), the thing (KS-603) by the Shin-etsu chemistry 
company, etc. are mentioned. As for a defoaming agent, it is desirable to carry out 0.2-15 weight 
section extent use to the (b) polyimide copolymer 100 weight section. 
[0043] the constituent for polyimide system insulator layers of this invention — (##) — a 
polyimide polymer and (*#) — isocyanate and/or an epoxy resin and (Ha) an organic solvent, and 
the need are accepted, and in case it can obtain easily to homogeneity and mixes by stirring and 
mixing to it, it can mix in a high-boiling point solvent to it, and the specified quantity of said 
other components can be used as the solution constituent of a polyimide polymer. Even if it 
remains the reaction solution of a polyimide polymer as it is in mixing a solvent and making it a 
solution constituent, what diluted the reaction solution with the suitable organic solvent may be 
used. 

[0044] It is desirable to use a thing 210 degrees C or less at 140 degrees C or more of boiling 
points as an organic solvent especially. If the organic solvents (for example, methyl TORIGU lime 
etc.) which are 200 degrees C or more are used 180 degrees C or more especially of especially 
boiling points, since dissipation by evaporation of a solvent will decrease extremely, and since it 
can print suitably convenient by screen-stencil etc. using the printing ink, it is the optimal. As for 
an organic solvent, it is desirable to carry out 60-200 weight extent use to the polyimide polymer 
100 weight section. It is suitable for the above-mentioned solution constituent for polyimide 
system insulator layers from workability, solution physical properties, and its protective coat 
property that solution viscosity is 1-600poise at a room temperature. 

[0045] The constituent for polyimide system insulator layers of this invention to for example, the 
pattern side of the electronic parts which have an insulating film and the pattern formed with the 
conductor on it After printing and applying with screen-stencil, a dispenser, etc. so that the 
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thickness of the desiccation film may be set to about 10-60 micrometers, the temperature of 
about 50-120 degrees C — a 5 - 60-minute about room — subsequently — about 120-200 
degrees C — suitable — 120-160 degrees C — two 5 - 120-minute room [ about ] steps — 
heating — drying — suitable — an elastic modulus — 0.1-20kgf/mm2 It is desirable to form an 
insulator layer. The constituent for polyimide system insulator layers of this invention has good 
adhesion with the various members of a conductive metal and an insulating material, and, 
moreover, it can also use it as heat-resistant adhesives in which low-temperature sticking by 
pressure is possible. 

[0046] Moreover, the polyimide system insulation constituent of this invention has a heatproof 
and moisture resistance (PCT) while storage stability and printing are possible, and the hardening 
film which carried out stoving has a low elastic modulus (two or less [ Suitably / 100 kgf(s)/mm ] 
especially one to 1 00 kgf/mm 2) and has good adhesion, solvent resistance, flexibility, and an 
electrical property, and it can give a good electric insulation protective coat. 
[0047] the base material (insulating films, such as a pattern and a polyimide film) of the 
aforementioned insulator layer is natural — since it has good moisture resistance and solvent 
resistance (for example, a methyl ethyl ketone, an acetone, isopropanol) with adhesion with IC 
****** resin, flexibility, thermal resistance, and an electrical property, it excels as a protective 
coat as coat material. After forming this insulator layer, tinning is usually carried out, IC is 
) connected after forming a bump, and it closes with encapsulant. 
[0048] 

[Example] Hereafter, an example and the example of a comparison are shown and this invention 
is explained. The compound used in each following example is shown below with the cable 
address. 

a-BPDA: — 2, 3, 3', and 4' - biphenyl tetracarboxylic dianhydride DAPSiralpha and omega - bis 
(3-aminopropyl) poly dimethylsiloxane MBAA:bis(3-carboxy, 4-aminophenyl) methane 
TG:TORIGU lime NMP: — a N-methyl-2-pyrrolidone [0049] In each following example, evaluation 
of physical properties was performed as follows. 
(Evaluation of a solution constituent) 

Viscosity: Measure by E mold viscometer (Tokyo Keiki Co., Ltd. make), 25 degrees C, and ST 
rotor use. 

Tensile strength: ASTM D It measured by 882. 
Elongation: ASTM D It measured by 882. 

Elastic modulus (modulus of elasticity in tension): ASTM It measured by D882. 
[0050] 2080.1 g (7.07 mols) a-BPDA and methyl TORIGU (lime TG) 3500g were taught to the 
reaction vessel with an equipped with example of comparison 1 agitator capacity of 20I., and 
) heating stirring was carried out at 180 degrees C under the nitrogen (dew-point: -60 degrees C) 
ambient atmosphere which does not carry out humidification processing, alpha, 5152.7 g (5.95 
mols) omega-bis(3-aminopropyl) poly dimethylsiloxane (amino equivalent 433), and TG1800g were 
added, and heating stirring was carried out for 60 minutes at 180 degrees C. Furthermore, 
MBAA300.6g (1.05 mols) and TG1750g were added to this reaction solution, and heating stirring 
was carried out at 1 80 degrees C. 5-hour postpolymerization reaction mixture got twisted 
around a stirring shaft, and continuation of a reaction became difficult. Stirring was stopped and 
heating was continued for 5 hours. The obtained polyimide siloxane solutions were 51 % of the 
weight of polymer solid content, and etainhO.151 of a polymer, and solution viscosity was 
1 9poise. 

£0051] Example 1 nitrogen-gas-atmosphere mind was changed into the bottom of a 
humidification nitrogen (dew-point: 23.6 degrees C) ambient atmosphere, and also the 
polymerization reaction was performed like the example 1 of a comparison. Even if 5 hours 
passed after the polymerization, polymerization liquid did not get twisted around a stirring shaft, 
stirring was continued, and the reaction was continued. 10 hours after is hypoviscosity and was 
able to take out the polymerization reaction solution from the reaction vessel immediately. The 
obtained polyimide siloxane solutions were 51 % of the weight of polymer solid content, and 
etainh0.179 of a polymer, and solution viscosity was 25poise. 

[0052] Example 2 methyl TORIGU lime 3500g was changed into the mixed solvent of methyl 
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TORIGU lime 2800g and NMP700g, and also the polymerization reaction was performed like the 
example 1. Even if 5 hours passed after the polymerization, polymerization liquid did not get 
twisted around a stirring shaft, stirring was continued, and the reaction was continued. 10 hours 
after is hypoviscosity and was able to take out the polymerization reaction solution from the 
reaction vessel immediately. The obtained polyimide siloxane solutions were 51 % of the weight of 
polymer solid content, and etainhO.172 of a polymer, and solution viscosity was 23poise. 
[0053] In 100g of solutions which added TG to the polyimide siloxane obtained in the example 1 
of a comparison, and adjusted [ container / example of comparison 2 glass ] polyimide siloxane 
concentration to 50% of the weight As 6g (oiHzed shell company make, Epicoat 157S70) of 
epoxy resins, and a color pigment, Phthalocyanine Green 1g, As a catalyst, 2-ethyl and 4-methyl 
imidazole 0.1 8g and 0.06g of phthalic anhydride, Aerosil (mean diameter 0.01 micrometers) 9.0g, 
22.4g (mean diameter 0.3 micrometers) of barium sulfates, Teach talc (mean particle diameter: 
1.8 micrometers) 5.6g, mica (mean particle diameter: 2.6 micrometers) 9.0g, and FURORE-N AC- 
326F (Kyoeisha defoaming agent)2.8g, and it stirs at a room temperature (25 degrees C) for 2 
hours. The solution constituent (solution viscosity: 480poise) of a polyimide siloxane which 
homogeneity was made to mix was obtained. This solution constituent was screen-stenciled on 
copper foil, stoving was carried out for 60 minutes at 1 60 more degrees C for 30 minutes by 80 
degrees C, and the insulator layer (hardening film) without a pinhole with a thickness of 40 
micrometers was formed. The mechanical physical properties of this hardening film were 2 2 and 
1 5% of elongation with a tensile strength of 0.66 kgf/mm, and a 1 2 kgf/mm modulus of elasticity 
in tension. Since the molecular weight (etainh) of a polyimide siloxane was low, it was the 
hardening film with a little small a little weak reinforcement. 

[0054] The polyimide siloxane which replaced with the polyimide siloxane obtained in the example 
1 of example 3 comparison, and was obtained in the example 1 was used, and also the solution 
constituent (solution viscosity: 600poise) of a polyimide siloxane was obtained like the example 2 
of a comparison. This solution constituent was screen-stenciled on copper foil, stoving was 
carried out for 60 minutes at 160 more degrees C for 30 minutes by 80 degrees C, and the 
insulator layer (hardening film) without a pinhole with a thickness of 40 micrometers was formed. 
The mechanical physical properties of this hardening film were 2 2 and 24% of elongation with a 
tensile strength of 0.90 kgf/mm, and a 12 kgf/mm modulus of elasticity in tension, and were 
good. Moreover, this solution constituent had storage stability (hypoviscosity is comparatively 
kept long period of time almost constant) and good printing nature, and the hardening film 
showed good adhesion. 

[0055] The polyimide siloxane which replaced with the polyimide siloxane obtained in the example 
1 of example 4 comparison, and was obtained in the example 2 was used, and also the solution 
constituent (solution viscosity: 590poise) of a polyimide siloxane was obtained like the example 2 
of a comparison. This solution constituent was screen-stenciled on copper foil, stoving was 
carried out for 60 minutes at 1 60 more degrees C for 30 minutes by 80 degrees C, and the 
insulator layer (hardening film) without a pinhole with a thickness of 40 micrometers was formed. 
The mechanical physical properties of this hardening film were 2 2 and 26% of elongation with a 
tensile strength of 0.90 kgf/mm, and a 10 kgf/mm modulus of elasticity in tension, and were 
good. Moreover, this solution constituent had storage stability (hypoviscosity is comparatively 
kept long period of time almost constant) and good printing nature, and the hardening film 
showed good adhesion. 
[0056] 

[Effect of the Invention] Without bringing about a molecular weight fall according to the 
manufacturing method of this invention, it becomes possible to press down a viscosity rise of 
polymerization liquid and to manufacture a polyimide polymer, and it can prevent that 
polymerization liquid coils around an agitator (especially stirring shaft) during a polymerization 
reaction, and the special actuation for reducing viscosity into a polymerization reaction process 
is not needed. 

[0057] Moreover, the constituent for polyimide system insulator layers of this invention has 
storage stability (hypoviscosity is comparatively kept long period of time almost constant) and 
good printing nature, and it has the good hardening film property. 
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B z, CHj, C (CHi) 2. Oifc 
llSOz&^U n 4 {41 4fcl4l4 2T*fc-5o ) 
*t5t>0-C*>S«*«lfcIE«©#y>f 5 Kate*©* 



it*« i we*©#y >r ? Km^flc©»jtjfe. 

(d) y -y74 - h *J i tf/S tz\t^X* ->mm 1 ~ 1 
ft 5 # V 4 5 K5R«WSffl»«*. 

ft < £ t> 1 -5ft** s icfsit©* H5K» 



[0 0 0 1] 

9»m mm) 

ftSHf Sr£>Si tftv\, r©^0j©^°y-r5 k& 



[0 0 0 2] 

im*<D&m] y^r ? h\ 

ft ^**»»»tt©»BWi L-C^lJffl-fS Zl £ 14, t*R 
30 /^ffi^ftt*©^^©ffl^l-t3V^-c^I? 5 i^-C^^„ ^ 

S®. Hui£©&i|il8l£LT&/BLfcl§3-tc, #MMbfcJ: 
o-CJB**ii5lfe«K#lll«-e*> 9 , < > 

[ 0 0 0 3 ] -«l^3!r»«*y >f 5 Ktt, 

jttiwjg»Ljiv^fc»{)ic, 3?#*#y-r5 K©«rw* 
40 a-r5wtic 5 toT^#ii^y'i' ? K©^K?r^-r 
[ooo4]-*, imm\z*im£<t>x9M# v << $ 

K»4, ^Jx(f , #^Bg5 7-4 1 4 9 1 *45t*lUEgte 
^SKjKy'C ? K#£*Q<b;»x-CV>5j5^ -?:©#y-r5 K 

(4, v-y^^i^^-, 7Udf-^^S«ft 
50 ft if £<EiH3J T'fea L T *5 < o fc. 



[0005] z<Dtz£>. mmmmz-zim&otfv 4 5 k 

I0 0 0 6] LjS»U *3lE^*PO*5^ 5 Kv'B^fy 

£»f£fcft«FlB!$:BL-tVfc 0 r ©tt£<&T©fc 

Srm*$*S«:l»ft««S:1>fcfet-»&is*)5. 
[0 0 0 7] 

H:N-R, - [Si (R 2 ) 2-0-3 
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[0 0 0 8] 

(a)»»ttJKy-fS K?r4i#5fF7*/^«^ 

SKaTlcfr5rtlr^miri--53Ky^ 5 K«-&*©** 
[0 0 0 9] w©55WI4. IIWBOi8MfefcJ:oT 

7*- h*Jj:l5/4fc»l3:^->«flgl~l 0 0 fi* 

tt, #£2~4os*tt&tM/0*r«sna»e>453Ky 

[0010] 

1) v?7^^, (b)S?7 5/#9VP*fy4 
5-90 (c)ffitti;*Wi-«3Sr#]|J|5?7 § V 

o. 5-4 o*^%XO!((i)lt©'<yf yf^fts 



20 



2) 
-S 



(b)i?7? /TKy v-n — »SC (l) 

i (R.) 2-R.-NH, 

(1) 

(flU ^»©Ritt2tf©ftfbfc**Xtt:7:p=/ui; J8?**t5t©-e*>Sl!WB«>#y ^ $ K«-fr»©»J6ifc. 
fe*U Ritt»ffl-«**C 1-3 ©T/u*^S* *:Ht 30 [00 11] 3) (e)«ttS«:«i-«^r«K^7 5 * 
7x-^IIr^L, nlll3~3 0©«»fc*-r. ) T?S%* HttSC; (2) 

HaN-Bz (r,),Y[XBz (r.) - ] o -NH: 

(2) 



CH.> C (CH,) C (C 
B zifcttSOi Sr^U rlfJCOOHi 
b> n2ttlXtt2, &£L<ttl-C*>9; ★ 
H 2 N- [BzX] i Y [XB z] * 



F.) O, 



[0012] 

-NH: 



(flU ^©B zii^^yf^u x*5«tWYtt 

asncesas£\ b Zi ch,, c (ch,) o*fc 

ttSOifr^U n 4fil */ctili2T'fc-5 0 ) T**$ 

[0 0 13] 5) 1 o ot£U:©i§v 

6) £e>,c, ««lt«7-f 7-» SEEK tzti 



40 



[0014] lOJSJClsv^, #iHcW:<a)iHilM4sK 50 



★ n3»40, l£fctt2» »iU<t4l-efc5 0 ) -c^$ft 

4) (d)**©^* 

, (3) 
(3) 

y-<$ K«r-5-*.ftS7- h 7 ^/M? <b)i?T 
^y#yv'DJfty4 5~9 0^% > (c)Ht4gSr^r 
1-Z%&mi?T5.y0. 5-4 0*/U%.K.t/ (<.)«&© 

-SO^'/oi^^S^^y^tl:, W^rii 
■e#S. MfSO (a) SSf^tt^K y 5 KSr4iH5f h7 



(4) 



10 



aEA>P>*f*-f -5 - tft< ^WSS^ffl-f^r t fcT* 

[0015] IWIBO^T 5 >fi£#li, (b) 5?T 5 / * V 
'SU^-V-ytftftlDU&m 5~9 0^^%, (c)®ttS 

*m-tz%mm?7 5 >&£<r>ti'&& o . 5~4o^ 
isfflSri±-f t , »siito***a#'J^ < 4 *> mm 

[0 0 16] (a) BSimttJK P 5 Km#57 

3, 3' , 4, 4' -if 
2, 2' , 3, 

3* h7*^*>K"l*lil, 2, 3, 

3' , 4' -lf7i-;l'f h7*^#VSZ 
3, 3' , 4, 4' -^'/7i;yf h7*/^>lt 
t'^. (3, 4 -v^/W^i^i— /U) 

T^-mfcw, y y Mfcnn**bx 2, 3, 6, 

1 --f7 9 h7^^>B- 1, 2, 

5, 6— 7-7:? K97J^*'>-K— 1, * 

HiN-R,- [S i (R*) i-O-] 



£^ U R 2 li$6iJC^*«Sc 1 ~ 3 ©T-Mf/U***:^ 
7i=;^U nll*3~3 0£>Sifc£^-F o ) t?^ 
£tv5fc£4^ »*L<liffilS3S;1 3 R.*5J;TJ ? R 2 ^* 
ft2~6> #(Cj^^3~5<DltSc<D^^UyS*fc»i 

VTnl^4~3 0, #|C4~2 OT'fcSCL L 



20 



30 



l\ v?75/#y i/n^f-i^iS^-g-^-efeS^tCli, 
7* /S*^feftg$ft3¥#rtia<Oni#3~3 oo^ffl 

[0 0 19] mil5(0(b)^T5/^y Vndf-y-XT)^ 3$ 
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* 2, 4, 5— 7"7* Wt- 

1, 4, 5, 8-t7^ l/^f h7*^^KIi* 
2, 2-tf* (2, 5-^7J/^dr->7i=/U) 7° 

o/<^-«i*tt, i, l-tr* (2, s-s?*^*^ 
7i=/H x-?y-m*.V>>, i, i-tr* (3, 4-v 5 
7j a-#> •> 7 1 -/w) *. a-* v ~ «7K^ft if <ry%%W- 

ftifojgaise*©^ h7*^#4ti*i*^ -tte> 

(Dr K7 7J/U^>'SK J -' N -7^^7 L ^ftifi6 J #»f t)tL 
5. 

[0 0 17] JKEof h7 7J/u#>-^^l±iSS:¥a 
T&ffi LT t> ± < *> 5 v Mi 2 «^±*ifi^b-a:T^ffl 

WlRtt'felSV^ b9*A'#^ifc*^i: tT, 2, 3, 
3' , 4' -t*7x^Pf h?*/^^-!*^ 
3, 3' , 4, 4' -xy/7i7 >7 h^TJ/^V^ 
-J&tM&K if* (3, 4-^i;l'*>v'7i^/l') 3i- 

[0018] *rK©s*7 ?y©l (b) 5?T 5 
/#y v-ndf.-y-ytt, -fig^c (i) 

., -S i (R,) i-R.-NH: 

(1) 

/K'J-^f/Uv'aJE-ty, a, a>- 1** (3-75 
/yDfcVW) ^y v 5 /^ /W-yndr-y-y. a, a)-bf^ 
(4-75/7s^) #V v'^f/V'V/n^ty, a, 
w-t'* (4-757-3-^^71^) #yv^ 
f/Pv-D^fy, a. w-fcT^. (3-75 /7°n tvw) 
^y^i^n+fy, a, a>-lf* (4-75/ 

[0020] «raB©(c)SttX4r*i-53*r*K^T 5 ^ 
t LTI1 > (2) 



H*N-B z (r,) ■! Y [XBz (r,) - -NH 2 



({&U 5£4> GOB z ^£*U XtSXVYft 40 

mSUZWtMtb* CHn C (CH.) 2 . C (C 
F s ) O, BzSfcliSOi 4r*U rlliCOOH* 
fcliOH, #*L<liCOOH&^U n2l21XI±2, 
»*b<»ilT*fcy, n3H0, l*fcli2, #*L<fct 

[00 2 1] lWia«)(c)«tt««r*i-53!f#K^7 5 V 
■ft^irLTIi, 2, 4-^7i77i7-/Kt^ 
75 7 7i7-Mt^ftS, 3, 3' -^7 5/, 4, 
4' — ^/\/f Knifv't'7x-;K 4, 4' --77 5 
/, 3, 3' -~S'^ KD^v/f?!^, 4, 4' - SO 



(2) 



v?75/, 2, 2' -v*W Ko*^tr7x=/K 4, 
4* -^75/, 2, 2' , 5, 5' -fhWKn 
df- ■> t'7 1 =;Uft if CO t Kn^-> If 7 1 ^/l/fc&ttSL 
3, 3' -^75/, 4, 4' Kb*->S*7* 
-/U/^V X 4, 4' -i*T§/, 3, 3' -5?/x-f K 
oJf-/77i=;M 4, 4' -v^75 /, 2, 

2' -^KD*^7i=;M^y, 2, 2 -If* 
(3-75/. 4-/WKd*v'7i=*) 7*p^, 
2, 2 -If* (4-75/, 3 Foify7ii 
/u) 7o/y, 2, 2-tT* (3-75/, 
nJf->7x^;U] ^drf-^/P^-Dyn/^y, 4, 4* - 



(5) 



v^75y, 2, 2' , 5, 5' -7F7WFo^yy 
7 ^ ~/U7 ^ fc K * * vy7 m n/U7 Wfc 

3, 3' -^75/, 4, 4' -S?/^ Kd* 
•>i/7i^x-r/K 4, 4' -^7 5 7, 3, 3' 
-v=W KP^r^v ? 7x-;Ux-f/K 4, 4' -v*7 
5 /, 2, 2' -^WKo^r^i^x-r/K 
4, 4' -^7;A 2, 2' , 5, 5' -7h5M 

jls^-TMt&Vom. 3, 3' -^7;y, 4, 4* - 

^Kp**>^7i^M;P*y, 4, 4* -v7 5 10 

/, 3, 3' -^Ko*^7i^M^ 
4, 4' -^75/, 2, 2' -^Ko^r^7x 
=./U*/U*V, 4, 4' -v?7;;, 2, 2' , 5, 
5' -f KP*^7x^y^;^yftif©t 

^^jV*;V*lsit&%!im, 2, 2 -If* 
[4- (4-75 7, 3-MKp^>7x/*'» 7 
=.=-M -?u;<lst£)£<r>\ZX MKD^>7x^tv^ 
7xx;l/) Ty^Wb^S. 4, 4* - tf* (4-7 
57, 3-/^Kn^S/7x/^r^) ^7x^/^(0 
tf* {/^ \?u*i/7^/ 3r>0 If 7:c=/Wfc£4M& 20 
2, 2 -If* [4- (4-757, 3-/^Kp#w 
x^i/) AO *A*V&i?4)tf* HFn* 

^7x^^r»>7x^) ^Myfc^I*i:(OOHa 

[0 0 2 2] MIEO (c) «tt*Sr Wi-*»*K^T 5 > 
©WfltLTtt, 3, 5-^75/$!^ 2, 4 
- if 3, 

3* -v?7;y, 4; 4' v- If 7 o:~7K 

4, 4' -y7;7, 3, 3' -v^Atf^rv'tf 
A\ 4, 4' -^7;y, 2, 2' - 30 
x^A\ 4, 4' -v?7 5 7, 2, 2' , 5, 5 9 -=f 
F7*/^>^t'7x ^yU& if <D 13 A# *Z/\f7x- 
ik&V*m, 3, 3' -v?75 7, 4, 4' -v^ywtf* 
>^;7x^yPy 4, 4' -v>757, 3, 3' -* 

Hz N— [B z X] * Y [XB z] h - 

({I.U 5£*<7)B zte^if^S^U X*5itFY« 
IfcfclcZttlirfr. Bz, CH 2> C (CH 3 ) 2 . 0*fc 
ttS0itr**U n 4lil£fclili2-C$>5 0 ) T*^£ 

fettSp 40 

[0 0 24] mrteo(d)®»o-<^^SS:^i-5^S 
K^T5^©JW*:«fcLTIi, 4, 4' -*JT%S&7 
=.—/U3L—r'/K 4, 4 ' — v?T 5 y S^jc^/Uj* ^ 
V, 4, 4' -v^7; y v?:7;n^A*A*>\ o- hV 

^>t^if<D^^^2m^^mmiyT 5>\ 

1, 4-fcf* (4-T5/7:c/*S/) ^<>"t?>\ 1, 
3-tf* (4-75y7x/Jr^) -O-if^ 1, 3- 
tf* (3-7;/7xy^rv') -<>if>, 1, 4 - tf* 
(4-7 5 7 7x^1/) W^tf^Vif >m&3 

m^-rZ^WsT^ls. fcStMitf* [4- (4-T 50 
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*y^/^>yy7x-/b^^y 4 4, 4' -y7;y, 

2, 2' -*sl3A'&*\s*s7=.~fr*9>^ 2, 2-tf 
* (3-757, 4, -#/U#>->;7x^7i/) yn/N 

2, 2-fcf* (4-7; y , 3-^7U7K^ri/^^^ 
A] :/n/N>\ 2, 2 -If* (3-75 y, 4-#yU# 
^ry7x^;l/) ^^r^^/U^-nyu^V, 4, 4' — V 
75y, 2, 2' , 5, 5' -7h7*M>^k7x 
A*** * ~ AT A;*/ Wb&fefi, 

3, 3 ' -y757, 4, 4' -"st> J\si£*^^7 
A^c-7VK 4, 4 ' -y757, 3, 3 1 -v^yl^ 
*5/.^;7*=yU:*->A\ 4, 4* -y75/, 2, 

2' - v^A/tf^^^^^A^x-xA, 4, 4' 
75/, 2, 2' , 5, 5' -7h7*W>yy7x 
-jlszc - y-)Viz if <D AtK 3r is is 7 m —fr*. ~"rMt^ 

3, 3' -^757, 4, 4' 
^x^A*^*^ 4, 4' -y757, 3, 3' -i? 
*u\s~#*ci/i/7 aL=^jV7>;Vikl/ s 4, 4' -y757, 
2, 2' , 5, 5' -T h7*;^^7xi:/^/I/ 

2, 2-tf* (4- (4-757, 3 -#7U/tf3f ^7 X. 
y^» 7m~A] ^D/*Vfc£f(Dtf* (*;I/tK*v'7 
^y^rv-^^^yU) TJ^^it^mm. 4, 4 9 -If* 
(4-757, 3-#A#3rv-:7xLy 3rv-) tf^^^/U 

feifeotr* CfcATj^v-Tw^rvO \f7^^jv\\^m 

m, 2, 2-tf* (4- (4-757, 3-*^#*i/ 
^^7^'» Txi^/l/) */U-*>ftifZ>tf* (#71^* 
zn7 ^rv^i—AO 7;U*yfc^i4i:^COO 

Iv^7 5 7i:ttt^ (3-^7W^^ri7, 4-7577 

^^yu) (mb a a) feffaicttffli-srfcjjs-e 
[0023] mm<D(dm&<n^ii>mz&i-z>%m 

I^T 5 ><fc LTIi. -Jftsat (3) 
■NHz 

(3) 

577x/^ry) 7x^;l/] *A^>\ 2, 2 - If * 
[4- (4-7577x7*^) 7x^] /pAy, 
1, 4 -If* (4-7 5 7 7x^;U) fc^^-yUftiftf) 

^-T53§ : #K^7 5 7tltl, 4 -If* (4-7 5 
/7xz/H tr7*=/KBAPP)S:»aicttffli-5r 

[0 0 2 5] wOUWlCio^T. frAdtrmffitt^. 
«-i*^5^f»J^^ 5 >^*l^*t Ltr h 7 
vKric^tflilSSai: #Sldtt^7 5 > 1 ^e/u 

ICJtLTx h7$/l>#>tit$Lft7fiO. 9 5—1. 2^/U 



9 

ziV-it^tt-S <k©t.ffiffiT-£57)\ *fi^*fe^ (0. 
5g/l00ml) i>0. 05~3. «fC0. 16~3 

[0 0 2 6] fl-7*/^^3##©|I^AS 
l. 0 5g^J;»)#<T*R^7KS^ff^$tt-5«'a- 

-^m<Dmmm^ mm^^m^^KD 1 . 1 ~ 2 0 fg 

Wei. 5~5^S*T'fe5rt^»SLV\ T 
,1^ -yHpcDffl^^&t "9 St 

[0027] ±.m<DRit^tsvz>fimmmk lxiz, ^ 

N, N-i/^3-/l'T± hTx h\ N, N-v^^vV-xfcA- 
K, N, N-^if^MT? K, N-^^ 
- 2-t"n y K>\ 1, 3-v ? ^ i f-/W-2--<5 *vy 

a^/V'^/W^v' K, *;?y fvW^*^ 

«*.li7*/-*3R*ilk U'Z-VK 7x/- 

i^y =i-/w;?y ^vi^-7vw (^^7^A) , hy^ 
f-u^fV ^->v>sj.=f-)X>*--7-)V (hy A) , 

y -7fD7^ h^ft£:*£*lf5C. 5„ 

yUv^y fv^-7VK h y *.=J-Vl/>fy ^-tWff-fr 
^-r/K r-7*fD7^ h^frilJc&ffi-rsr. 
T-£5o *fc, riX?>W»ii7 l £^^{C2~l 5%<7> 

[0028] z<D&miz&^xt±. mwmzffiz-tcmfc 

*|#|;L1 3 0~&2 5 0"CfC0. 2 ~ 2 4 Bf BStfUfetrafft 

wOjP®^0»EaTI-a^-R^Srff 0 r. tic 
iot, l^ttt«ISrtt5^Siv?7 ; y 
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[oo29] ffimtDi}mw.m#x t lxk. nmm&m 

[oo3o] r (DigB^w^ y 5 K^ite^ffla^ 
ii. HuiBa^R^^ib^ii^L^^y-rs: Kfi^ 

*$&fflL-c, (<o*yw 5 K*3-fci o ommm^n 

1-10 0m*Sl$. »*L<(il~5 om*g|5, #IC2 

Gzitxmzzttfxzzo w)*m»«E^r»tt 

©*y 5 Kv-Ddr-y->-l 0 Ofi^gPlCl^tLT, (d)-< 
y->T^- h*3«t^/*fc(4a:7Kdi->«)ig2~4 Ofift 
4#lC2~3 0M*gB(A)^«l^5 0~2 0 0«l: 

gc*5j;o { w^7^7-2 o~i 5 oms.m*bt£Z 
hotftzmxhz, zvxz<Dtfy<< 5.vmmmmmm. 

f&m-iftfefri o~6 o otfj xxh&ko&RMxh 
30 [0031] r (Dftmiz.isv^xmift-rzj y >r*- h 

4-x h7^fi/y^y->7^-h 1 1, 5 
--<y^^fuy^y->7^-h, l, 6— ^ify 

f-^-y'MVi'T*- 2, 2, 4- b y 1 , 6 

— Wfi/y^ym-h, y^v^y^r 
^-h, 3-^y-y7^-h^f^-3, 5, 5-hyy^ 
40 /w^n^v'/W'y-xr*- h- wy*oy^y'y 
r^-h) , i, 3-t** wy->7^- hy^) - 

v-^n^dri^^s 4, 4' v^**/;\>t 9 >*M 

VisTZ—Y, h!)i/y^yy7^-h, 4, 4' - 

•^i^M^^ym-t-, 1, 5-^-7^1^ 

y->r^- hy-^y^y-^-h, 
y i^i^r ym- h^t^^tf s^t^ffijfes. 

[0 0 3 2] y->T^- ht LT, HgKft, 

5t>c0s ^j^«i-< y->T5? u- hm&$>m-< y->r^- 
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CO-f ->>T^- MStT'p .y^^jT-ya LfcXn ;/ 
10 0 3 3] msZ<Dya yfftfflb LTIS0<l^li, 7A> 

^/-/u, 23Lfvi^:*-y-y-/K ^/i/tny/i' 
7-trfvUT-t? /• A-*:/* LT, X^/uy- 

fr^yt^, wr?**** mm h-mt 

LT> 7-fe hT=y K, fti7 5 K\ f — it 7 u J 9 9 

^/-^iLt, -YS^X-vk 2- 

X-/K Si^irtt, Sci^ ifu^SI 

=*->A % v'^D^.drf-y >**i/J»^ 75Vfi:L 

*sas.i£tLT. Sffisitt&y-^s t°yv?y^ 

[0 0 3 4] fc-ISfaHtK©^?* 
[IMBN-P17, 4, 4' -v^m^/uy. ^y-^ 
y->T^-h 7yo^ftflc] . |^tt©i7^hDy 
[BN-04 N BN-08, BN-44, BN-45: 

«? 3 ~ 5 fti. ir^-rnt**^^ 3 ^&x'$LMmm 

[0 0 3 5] rroHWcfctfS^TK^lSrflg (3i 

tf^OipftfcWT-k J:l^5, #^^jH^->^*j5S1 0 
0~1 0 0 0gSffeot> ^iiS3 00~5 000 

0ilx.^ m.-7jL/-/l>AM J $'y?X7*/-^F%l<Dx- 

a- K8 2 5ft£*) % 3^tlUt±c7)^!K^->l»l!i (ttfl; 
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fc"=> - h- 1 8 0 > y -X, a: f=i- h l 5 7 •> y -X. 

0 3 2 > y — X. f/^^-ttS:MT 
0 1 6 3ft£*) ft£*£^lf3r t^T-t^o BUiecT)ai^ 
*->»IBfc#fcfc K7i*KSL 2-:**vu, 4-*?vu 

ttl-XO. 0 1~1 0fi*gl5gg^fflLTt<i:t\ 
10 0 3 6] -©H^IC&l^T, -f V'sT*- 

10 ^y-< 5 Kv-o^r-y-vi 0 0fi*SB(C*fLT. 1~ 

lOOSftgB, $f*L<t42~4 Ofi*95, #{C»4L 

(D&omt, ®\c I c»Jh»BB«b©*SM4*sfiTLfc9 
*fc, 'fy^- hXn y ^^cr)Xn -y^^JSr^ 

20 ^fk*10 0 fiigfllcltt LT 0 ~ 2 5 fitSBSgriWS 
[0 0 3 7] rc7)^^{C*5l75#y-f ? KXtWRffifi 

^S^^^ «sJxfiN, N--^>^UT-fe F75 K, 
N, N-v ! xf;U7th7 5 K, N, N- 
A75 h\ N, N—yxf;V^/l/A7? h\ N->^/U 
-2-fnyKV, 1, 3-v ? ^^/U-2-^ i^/!) 

v?yy, N-*?-sv>u7°n7??£.t£t\ $mnm.i-m 

^s^, mz-\5-7 uy-/K yi/-/K *->uy-A' 
^f/n-x/u (v?^7^a) , hy^^i^^j/y=j- 

h7tKD77y y-7fD7? h V/,£i:*?r*ff5 ' 
t#T*#5o N-y^/U-2-tfn y KV, N, 

40 N-v?y ^/^-/U*^r-> K, N, N- ^^^/W/J^yUAT 
5 h\ N, N-.^^UTh/UAT? K, N, N-v 5 ^^ 

7fD7?by> h y ai^-u^^y 3-/uv?y^uai- 
x/w, v^^^i/Vi/y ^-^^fvu^-T^ftir'SrS 

[0 0 3 8] wO^^lcfc^Tfi, $*b»cSS[|ffl7^7 

%&m&. tztiMikm. ^!)ym s-^ttefe^ 
^JfeJ;^iH^Jc7)/>ft < ,!: 1 1 

50 '>ft< tt2«^#ffli-^^i:^»iLV\ 
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[0 0 3 9] ffi&tDWm? 4 7 ~ k LTI4, t'<D£oK 
7c#£, ^m<r>h<DXh^^\ W-tyftT'&tfO. 0 0 

1 ~ 1 5 u m, UtO. 0 0 5 ~ 5 mCD t> L 

Lfc t # tfc t> , iff 9 *rrajasefl: tfc y 

T=-u*JA>* 9*9* -*4t>. Wi.m'<V VJ±t£k°<D'®.n 

mm? j 7 — **«n b R$t&? * if own4r«7 ^ 5 

10040] rcfii;^^ W7-f7-wfffli 10 
14, #aia4# y w 5 Kfi^i 0 os*»fc*fL-c\ 

»»7^ 9— g-W-T'2 0~1 5 0M*g]3, #l£4 0-1 

2 5M*£BT*$>-3„ fcfflfi^ £ 19 #i"f*fc 9 , &9'> 
*-r#*-5 £ ^Ill^Sf 9 *rf I- J: *)9 7v9 Viz 

ttw^y <9J><D'pt£< bbiMbtrnfrGtrttxntm 

|C^bTl~5 OSM, 4#IC15~4 OfiirgB, 

W#*>3VMMHfc/<!J <9J><D'J?t£< b t 1«&# 20 
y^f 5 Ktf&fcl OOMeWCtfLT, 10-130* 

[0 04 1] *5*|CJ6CT7*o5/T = >'y*' 

XT^/J^v-. 9 V x9A"*4*\sy K mt^-9 

'f^Kyy^, ^7^ny^, -^7BA7yfyx 
7/<^ny^ ^;7?b 30 

r*9**tiiffii& T9V r*mmm 

-f5^-/i«, f7/-;l'f , K57/-/H, 

[004 2] SufiB(DT^ y /USBiHfcJHfc LTtt#*tMfc 
^*±M<D*>© (*!)7n-3, *!)7P-7) „ 7? y 

© (7D-l/yAC-300 ( 7D-l/yAC-30 
3, 70-VVAC-3 2 6F) , 9 => ^SffifittU: 
VX\-tyV^--y9tiM<Dh<D (FS7yf7t-A 
F-16, DB-100, DC-2, DK-1 0 3 2- 
2, ^y?yK5 6, 54, DK Q 1 - 1 0 8 6 ) 
^HttWH^ttft© t)<0 (KS-603) t£ Xtfmtfhtl 

5. *Bi&#Jl4, W)#y>f 5 K*fi3-#l ooa^tc 
#LT0. 2-1 5«*»S«ffiffl-*-5ii:!JS»*U 

[0043] zo?i0^<o^y w 5 h'%m®mm&rfLVn 50 
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14, M) # y * 5 Kg£# , 0«Wyw*- hfc-ttf/ 

[0044] mm&mbLx, Muom 

T*2 1 0"C£lTot«D*ttffli-Sri:as#*Lv\ #1- 
»£l 8 OTCJ^LL, Hl:2 0 0t«±T'fe5f«M 

<Dm%\z£z>ifcmm#>xm.'p-t-5<Dx. xzvsim 
m\z.ftozbtfxzz><Dxmmxhz>o ^mmm*. # 

y-f 5 Kfi-g-frl 0 0m*lfi5(C*rLT6 0~2 o oit 

nm®.m-rz>zbi>w*.M\ ±iE^y-r5 m&mm 
mmsmtit*t±* ssfgtfti^ 1 ~ 6 o o x-c 

[0 0 4 5] r ©3gP^tO/K y 5 K^teidKfflffl^^ 

y<9 ->*fii-5>m*&s><Ds<9 mmm<DW 

1 0~6 0 nmm&bt£Z>$ib\Z.*9 V-lsftim*? 
7*4 ^iriCioTRlJB'JL-r^Lfc^, 5 0 

~1 2 0*CSa©MST-5~6 0^#S> oV>T12 
0-2 0 0*CS^, »iilC»4l 2 0-1 6 0tf5~l 
2 0 »IWS*© 2 ©Pg-C-AnHfc L^JS LT, »jilCI4#14 
*^0. 1— 2 0kgf/mm' <D*fe^^JFM-r5 C 

#-e*. 9 , i&M.mm&*imx L*>bmmt<omistmb v 
x&m-rzzbhxzzo 

[004 6] z<d%w<d#v 4 5 m&mm&m 

(4, jffiKgc^tt*5j;^H]8ijRrSg-C% AilRftjRU^ffflJK 
a*fi*tt* (#jil£{4l o 0 k g f/mm'SIT, 
1 - 1 0 0 k g f /mm 2 ) »^ 
Mtt, RJBtttt, «55#tt£*pr5 i: t ■ Hfi 

14 (PCT) ^LT*59, 

[oo4 7] Meroiftttgia, stt (/^-^, ^y-c 
^ K7^ /uA/jc^©jfc»7-f A'A) i4^)ifei cmm±m 

ftasstt, wmm& (««jx.f4, y^^^/^h^, r 

I CSrfiSttU 0fJhffl-C»±1-5. 
[0 0 4 8] 
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a-BPDA: 2, 3, 3', 4' -t7i=/Prh7 

DAPSi : a, a>-k'* ( 3 - 7 5 / :/n fcVU) 

MBAA : fc'^ O-^/^^rv-, 4-7?y7i- 

TG : h V 10 
NMP : N-^^-2-t°o y F> 

[0049] «T©#«Kisv^T, VO&<DWffitelk<D£. 

ttS:EM^Sff OfaSCtmtfctl) , 2 5t, STD- 

§I31$£«:ASTM D 8 8 2 ICtoTfllJttfc. 
#tf:ASTM D 8 8 2 Id J: oTSDtLfc. 
5Mt* (5IK5W4*) : A S TM D 8 8 2 |:<totl 
£L7c 0 20 
[0 0 5 0] ifci&03 1 
«flMH£(I*7c;g*2 0 1 <DK£lfle, a — B P D A 2 
0 8 0. 1 g (7. 0 7*^) , V V if 74 A 

(TG) 3 5 0 0 gSrtta*, joa»au/j:v^* (g 
jS :'-e ot:) #h*t\ i 8 ox;xmmmfti.tz 0 

a, co-fc** (3-7?/7'd fcVlO jKU^^/W^d 
(7 5/314 3 3) 5 1 5 2. 7 g (5. 95 
, TG 1 8 0 0 g SrAtlx., 1 8 0tf6 0&ITOP 
$e>(C^«SJC^(CMBAA3 0 0. 6 
g (1. 0 RtfTG 1 7 5 0 g SrADx., 1 8 0 30 

#y^-H^5 111%, i n 

h o . 151, ®m&mte. 1 9 x-cfcofc. 

[00 5 1] HJg^l 1 
S^#Bfi£rAOSgilt (8£ : 2 3. 6t) #fflf(TJC 
**.fcfllHtJfctfc« 1 i: l^tHlc LTm^K^^ff ofc e fi 
5 i^mSii LT t>S^4R#ttfMlblc«^ft < ^ i: as 

m:Wz®m.LXfcfc&mtttz 0 1 output 40 

^5 111%, 17 9, 

ifeSH:2 5^-<XT-fco7t. 

[0 0 5 2] 0I1£#I2 
/ f-fr h V A3 5 0 0 g£/^VP h y /7>fA2 

800g<tNMP700gt ^-^^{C'^xfcflfelill 

jsey 1 1 mm?. Lxm-t&fc&fiotzo m-s-m 5 mmm 
&^xhm-s-m>mwmz&*tt< zbtfttK , it#£ 

«t»tTRlESr«Htfc 0 1 0l^^t>m^5^®l4ig 50 
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y^i K->D*-y->s?gii, ^y-7-@ff^5 in 

% *!/-7-o„ i nhO. 1 7 2, fflB.Vig.il 2 3tf 
[00 5 3] Jti&#J 2 

ICTG^gsflDLzKy-f ? K->n+ty8!ll:5 0ll% 

icwsLfcjgan oogic, ^#3-->®Bt (jwtfx^ 

ttS, ^f=>- H57S70) 6 g, ^fe^i LT 
7?a->7^y-yi g, ftfej&<bLT2-3^vu > 
4-^f;W5yy-/U0. 1 8 g*5it/M7lc7^/u^ 
0. 0 6g, 710^ 0. 0 1//ra) 

9. 0 g, SHfc^y *A (WftS : 0. 3|im) 2 
2. 4g, */U* (TO&S : 1. 8 n m) 5. 6g, 
W# (¥*SfeS : 2. 6 Mm) 9. Og, 7u\s-^ 
A C - 3 2 6 F (*£*±S£i8?&ai) 2 . 8 g £f±i^, 
£fi (2 5t) T'2B#F B Hf#LT, iil-lCjg^^-arfcjK 
D4 5; K^o#-9->©»iKarit* (^ffifeg : 4 8 0/K 
-YX) £#7 Co w<©*&aau**4:lB«±lc^^y->Hl 
fflJL, 8 0tX'3 0M Hlwl 6 0tt*6 0#ISMm& 

&j&LT, J¥^4 o jumwf>'*-/Ko/ < ev^^K (SE 

SO. 66kgf/mm\ #1/1.5%, §l3ftH£$ 1 
2kgf/mm'tfcof:, /K y -i X K~>n df-y- vco# 
(d inh) #{£l^fci6&&#^vh$< ^11^ 

[0054] %tm 3 

tt|!50illT-#ibiX7i*y^ 5: Ki/n af-y-v left ^. TIMS 
«»J 1 X-mbthtztf y 5 Kv-a ^-y-^Sr^ffl Lfcffl.l41t 
tfc0!l2 i:|^«|cLT, jKy-T 5 K^D^-y-vw^ifij^ 
M (^SfeS: eoo^X) ^#7c„ r:<o«m£« 
Sr^?S±ICX^ y-^ppgiJL, 8 0tf3 0M, iLlc. 
1 6 0t:T-6 O^mWOHSftflfcL-C, S*4 0/jra»t'y 

(Dm&.#)V>)m-i. 3l3S3£gO. 9 0kg f /mm', # 
1/2 4%, Mitt^^kgf/mm'tfc!), 
X'hotz 0 *fc, ^©igffiariMfcttW^^tt (tt$!5W 

[0 0 5 5] HJS01J4 

« 2 -c» bttfc ^ y * k y a >tvm i^tzmttt 
m {wm&&: sgoiK-rx) zwmmim 

Sr^JSilc^.^ y ->fpgiJL, 8 0t-C3 0m lie 

1 6 ot;T*6 oftmm&m.&\^x. i*4o P m«^ 

OttWWtttttt, 5I5SKS0. 9 0kgf/mm f , f* 
V26%, §|j|#tt$10kgf/mm ! ffe*), 
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[0 0 5 6] 
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[0 0 5 7] w<D3B«07Sy-< 5 K*lft»IRffllft 



(51) Int. CL 7 KME* F I (#%) 

C 0 8 L 79/08 C 0 8 L 79/08 Z 

C 0 9 D 5/25 C 0 9 D 5/25 

179/08 179/08 A 

H 0 1 B 3/30 H 0 1 B 3/30 D 

M 

F^ — iN(#%) 4J002 AC033 BD123 CD052 CM041 

CP033 DG047 DJ017 DJ047 

DJ057 EE057 ELI 37 ER006 

EU117 EU167 EX037 FD013 

FD017 FD097 FD203 FD207 

FD347 GQ01 
4J038 DB002 DG262 DJ021 GA15 

KA06 KA08 NA21 NA26 PB09 

PC02 PC08 
4J043 PA04 QB31 RA37 SA06 SA62 

SA71 SA85 SB02 TA14 TA22 

TB01 TB02 UA121 UA122 

UA131 UA132 UA141 UA151 

UA262 UB011 UB012 UB021 

UB022 UB061 UB121 UB122 

UB152 UB301 UB302 UB401 

UB402 WA09 WA16 YB29 

YB33 ZB47 
5G305 AA07 AA11 AB27 AB36 BA09 

CA21 CD12 DA01 



